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| LORAL 


INSTRUMENTATION 


A SUBSIDIARY OF LMRRAAL.. CORPORATION 


- HITACHI COMPACT FLOPPY DISK DRIVE 
; MODEL HFD305SX © 


3” SINGLE -SIDED, DOUBLE-DENSITY TYPE 


INSTRUCTION MANUAL _ 


’ HITACHI 


J 


1. SPECIFICATIONS 


(1) Performance 
Table 1 Performance 


od Mal Nal 
(FM) (MEM) 

romaned [Sectors | 92.8Kovea | YeeaKoyen 

[sectors | t02koyee | 208aK bree 


Transfer rate 125K bits/sec 250K bits/sec 
Recording density (most inside track) 4473 BPI 8946 BPI 
Encoding method MFM 


100 TPi 
40 
80 /double side 


Track density 
Cylinders 
Tracks 


40/single side, 


Media rotational speed 
Average latency time 
Motor start time 

Ready from Motor ON °1 


Average access time 
Track to track °2 
Settling time 


Data sector Record media 
Recording media 


Soft sector 5, 9 or 16 
3-in. Compact Floppy Disk 
(Maxell CF2 or equivalent) 


NOTE: 1. Lapse of time from input of the MOTOR ON signal until output of the READY signal upon sens- 
ing that the motor has reached the specified rotational speed. 
2. Settling time is not included. 


(2) Power Specifications 


Table 2 Power Specifications 


40° 


WIS SNId JLV1d ONILLS 
40 SS3NNDIHL M0138 38 LSNW M3Y9DS 


Fig. 1 DIAGRAM OF OUTER DIMENSIONS AND MOUNTING DIMENSIONS (HED 305 SXA) 
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(5) Reliability Specifications 
Table 5 Reliability Specifications 


Soecifications 


8,000 POH (reference value) *1 


Five years or 15,000 POH, whichever is shorter 


a 


NOTE: 1. Running time of the drive motor is set at 25% of POH (POWER ON hours) under normal operat- 
ing conditions. 
2. Include 2 times retry. 


2. CONFIGURATION | ot 


The Compact Floppy Disk Orive (FDO) consists of a mechanical part and a logical part. Fig. 2 is a schematic 
diagram of its construction. : 


(1) Load/Unioad Mechanism 
Media loading is automatically effected by inserting the cartridge of the Compact Floppy Disk. 
In this case, the shutter of the head window is automatically opened so that head loading can also be 
effected. . 
By pressing the eject button, the recording media is automatically ejected. 


(2) Orive Mechanism 
The drive mechanism consists of a drive motor, drive pin, and hub retainer. 


The drive pin connected to the drive motor fits into the hub drive groove of a recording media for driv- 
ing the mechanism. 


(3) Positioning Mechanism 
Carriage positioning is effected by a step motor through using a steel beit. 


(4) Index Sensor 


Upon sensing an index hole (small hole) in the recording media, the LED/Photo Transistor combination 
produces an index pulse. 


(5S) Track 00 Sensor 


Upon sensing - according to the carriage position - that the magnetic head is positioned at Track 00, 
this sensor produces a TRACK 00 signal. 


(6) Write Protect | 
The write protect circuit consists of a psir of LED and a photo transistor, and a logic circuit. 
Checking is effected by the status of a write inhibit detection hole in the Compact Floppy Disk plastic 
case; when the hole is not masked, a write inhibit status is established so that data writing is rejected. 


e e 


(7) Operation Display LED 


Mouted on the front panel, this operation dispiey LED is designed to notify the user that the driveisina 
specific state of operation. 


Additionary this LED is able to turn ON, by latching the IN USE signal at negative-going edge of drive 
select signal. 


(8) Drive Motor Control 


This electronic control circuit enables the brushless, direct drive motor to run at a stabilized, fixed 
speed against load fluctuations. 


(9) Logic PCB 
The control circuit, which consists of a control logic circuit including a Write/Read control circuit, con- 
trois the drive in accordance with instructions from a host system. 


The Logic PC8 contains the following main circuits; a block diagram of the logic circuit is shown in 
Fig. 3. 


a) DRIVE SELECT circuit e) TRACK 00 detector circuit 
b) Stepping motor drive f} READY detector circuit 

c) INOEX detector circuit . g) Read circuit 

d) WRITE PROTECT detector circuit hh) Write circuit 


3. RECORDING MEDIA 


(1) Recording Medias 


The recording media applied to this FOO is made of flexible mylar sheet provided with magnetic material coating 
and encicsed in a special plastic case as shown in Fig, 4. 


Mark 


This floppy disk is applied to the folppy disk drive wearing this mark. 


(2) Operating Method 


Side-A write inhibit tab Side-8 write inhibit tab 


side-A/B detection 


notch | 
Shutter Side-8 write inhibit hole 
side-A write inhibit hole 


Groove 8 


Flexible 
magnetic disk 
slider 
8 
pawi 
Side-A label surface 
Side-8 label surface 


Fig. 4 Recording Media 


INDEX 


INDEX 


Last Postamble Preamble 
Recosc 
system 
Bytes 
40 
Bytes 
80 
* Indicates the presence of missing clock 


{ 
! 
t 


3 
3 
© 
3 
a 


SECTOR 01 


indicates (D field. 
**° indicates CRC check character. 


Fig.5 Example of Data Format (16 sectors) 


(2) Cable and connector 


The HFD 308Sx employs two types of cable - a cable for signal (SIG cable) and a power supply cable 


(DC cable). The SIG cable is connected to connector JO1; the OC cable is connected to J02 - both on 
the drive side. 


When the HFD 3055% is directly mounted on the grounded frame of a host system, usually no ground 
cable needs to be installed. 


Fig. 8 shows the mounting position of esch connector; Fig. 9 is the connector pin arrangement; Fig. 10 
is the interface connection. 


Host system 


Interface 
Circuit | 


OC power 
source 


(Without terminator) 
Fig. 6 Daisy Chain Connection 


(with terminator) 
Fig. 7 Redial Chain Connection 


Back side M1 ecececeeer sp 233 


JO2 JO1 
Fig. 8 Connector Mounting Position 


0.91 +0.1§ 


(3) interface Circuit (for signals) | 
os The interface circuit and the input/output signal leveis are specified i in Fig ig. 4 1 and Table 8. 


~~" 7438 or equivaient 


Vv v 

= 3 
' é 7404 
‘ i 

| ; 

= Vv v 

. -_ Fig. 11 Interface circuit 


Table 8 Input/Output Signal Level 


2. 4~ § ae eens side: Open collector 
: ' 1OH = 250yuA max.) 


Input signal Low-level voltage 0~0.4V 
Pa v0 BV wih 1800 


High-level voitage 


— ro aaa Open collector output tOH = 250yuA max. | 
x. Output signal 
| 0~0.4V (101 = 40 mA max) 
* input/output signals are ail effective at low level. 
~ | 
(4) Input Signal 
(a) ORIVE SELECT O~3 = 
= Internal connection of the.input lines is connected as shown in the figure on the below. 
_ By shorting one of the short plug, the number of the intended drive is specified. 
| HFO 3050 is shipped with only the 0 shorted, thus, when the ORIVE SELECT 0 signal is set at the 
(he JS “Low"level, drive selection can be effected for activation of a particular drive. On a system in which 
sn plural units of the drive are operated through the daisy chain connection, only one of O~ 3 of the 


drive can be shorted. 


ted 
——* (b) MOTOR ON 
| This input signal, when activated to a “Low” level, will turn ON the drive motor circuit. 
| By turning OFF ("High") this signal during a nonoperating period, motor service life can be extend- 
po | ae 
A minimum |sec. delay after activating this signal (MOTOR ON) is necessary before read/write, so 
that motor speed becomes stabilized. 


~—{7— 


(8) Output Signal 

(a) INDEX 
Upon sensing the index hole once every rotation of the disk, an , INDEX pulse is output to indicate 
the beginning of a track. 

(b) TRACK OO 
This signal at “Low” level indicates that the Read/Write head is positioned at track 00 saa 
track). 

{c) WRITE PROTECT 
When a write protected disk is installed, this signal is at the “Low” level and the drive inhibits writ- 
ing. 

(d) READ OATA 
Normally, “High” level. 


When reading data, digitalized data (RAW DATA: clock and data er is ouput 


For FM record 


C(clock) : Leading edge of bit pulse with respect to the reference position .. + 800 ns max. 
O (data) : Leading edge of bit puise with respect to the reference position .. + 400 ns max. 
For MFM record 
Cc Cc 0 0. 0. Cc 


4us Cus | Sus | | 1us +280 ne 


Leading edge of each bit pulse with respect to the reference position ... «700 ns max. 


(e) READY | 


This READY signal indicates that the drive is reedy for Read/Write seeaieal The signal becomes — 
“Low” level when all the following conditions are satisfied: 
(i) The drive is supplied with + SV and + 12V power. _ 
(ii) The MOTOR ON signal is “Low”. 
(iii) Orive selecting has been effected. 


(iv) Index pulse is detected at a given period or below. (Motor rotational speed is about 68% or 
more: 


(6) Timing 
Fig. 13 illustrates timing of the interface signal for each operation. 


